An increasing number of public policy issues are decided by ballot propositions in the United States. We examine residual votes (the difference between the total ballots cast and the votes cast in a particular contest) on ballot issues and the presidential contest in 34 states that had propositions on the ballot in the 2004 election. Residual vote levels for ballot issues are substantially higher and more varied than for the presidential contest. Residual votes in both types of contests are a function of ballot features, voting technology, campaign context, and demographic measures. However, some factors, especially voting machinery, have different effects on residual votes for president than on residual votes for ballot issues. A case study further indicates that full-face ballots sharply increase the number of residual votes on ballot measures. The results have implications for direct democracy and election reform in the United States.
Introduction
Ballot initiatives and referenda are used to decide many public policy issues, from taxes and bonds to marriage and booze. Even election laws have been the subject of ballot propositions. Most states allow some type of process for citizens to vote on ballot issues.
Furthermore, the United States has experienced a surge in the use of ballot initiatives over the last thirty years (Smith 2005, 407; Matsusaka 2005, 159) .
The growing use of ballot propositions demands a closer look at voting behavior on ballot measures. There is an ongoing debate about the contribution of ballot propositions to democracy in the United States. 1 We examine why some voters fail to cast a vote for or against some ballot issues. Many studies focus on the degree to which ballot propositions foster citizen engagement, yet little assess the quality of voter participation on the propositions themselves. We assess the quality of voting on ballot initiatives them by measuring residual votes (the difference between the total number of ballots cast and the number of valid votes cast for or against a ballot measure). If the point of direct democracy is to have citizens make public policy decisions, then it is important to measure the degree to which full voting participation is achieved on ballot issues. Residual votes can be the result of undervotes (not selecting any choice on the ballot) or overvotes (selecting too many choices). If abstention from ballot propositions is a function of voting technology and ballot design, then we might question whether election results reflect the will of the voters.
Prior to the 2000 election citizens rarely questioned whether their votes were counted as cast, and there was little existing research on residual votes. However, the recount battle in parts of the country. In assessing the impact of new voting equipment, scholars have often examined races near the top of the ballot. However, they have rarely examined the effects of equipment on voting in contests far down the ballot (but see Sinclair and Alvarez 2004) , such as initiatives or referenda. We are particularly concerned with the ability of voters to cast valid votes on ballot measures, since prior research indicates that voting equipment and ballot design have an effect on residual votes on offices at or near the top of the ballot. Earlier studies on ballot design and voting equipment have examined ballot propositions in a few selected states (Nichols 1998; Bowler, Donovan and Happ 1992; Darcy and Schneider 1989; Magleby 1984) .
In this study, we compare and analyze residual votes for president and for ballot
propositions at the county level in the 34 states that had issues on the ballot in the 2004 general election. We find that residual vote levels for ballot issues were substantially higher and more varied than for the presidential contest. Residual votes in both types of contests were a function of ballot features, voting technology, campaign context, and demographic measures. However, some factors, especially voting machinery, have different effects on residual votes for president than on residual votes for ballot issues. A case study of the 2006 election in New Jersey provides additional evidence that full-face ballots sharply increase the frequency of residual votes for ballot measures. These results suggest that we should not base inferences about the performance of new voting machines solely on presidential and other top-of-the-ballot contests.
The Impact of Direct Democracy
There is a great deal of recent literature about the "educative effects" of direct democracy in encouraging citizen participation, knowledge and confidence in government (Tolbert and Smith 2005; Tolbert, Grummel and Smith 2001; Smith 2002 Smith , 2001 Tolbert, McNeal and Smith 2003; Lacey 2005) . For example, ballot propositions may create "a sense of civic duty and political efficacy" (Morrell 1999; Pateman 1970; Tolbert, Grummel and Smith 2001) , which energizes voter participation and knowledge (Smith 2002; Tolbert, McNeal and Smith 2003) .
Direct democracy may also stimulate voter interest because of the nature of the propositionsthey may address timely and controversial public policy debates (Smith 2001) . Ballot initiatives can also shape the agenda of concurrent candidate campaigns (Nicholson 2005) . Even though ballot initiatives typically appear near the bottom of the ballot, less attention has been devoted to whether many voters actually make selections on ballot propositions (but see Nichols 1998; Bowler, Donovan and Happ 1992) . It is possible that voting equipment, ballot design, or other administrative features may influence whether voters cast valid votes for ballot issues.
Residual Votes
A growing body of literature examines the predictors of residual votes. Theories explaining the occurrence of residual votes can be divided into three main perspectives. First, there is evidence that some residual votes are intentional, the result of lack of interest in a contest, unappealing candidates, little information, or voter fatigue on long ballots with many contests (Magleby 1984; Bullock and Dunn 1996; Kimball, Owens, and Keeney 2004; Knack and Kropf 2003a; Vanderleeuw and Utter 1993; Wattenberg et al. 2000) . However, contests at the top of the ballot, especially the presidential race, have very low rates of intentional undervotes (Knack and Kropf 2003b; Tomz and Van Houweling 2003) .
A second perspective suggests that some residual votes are the unintentional result of faulty voting technology or confusing ballot features. For example, Votomatic punch card ballots tend to produce higher rates of residual votes in top-of-the-ballot contests than other voting methods (Caltech/MIT 2001; Bullock and Hood 2002; Knack and Kropf 2003a; Alvarez, Sinclair, and Wilson 2003; Kimball, Owens, and Keeney 2004; Buchler, Jarvis, and McNulty 2004; Ansolabehere and Stewart 2005) . Furthermore, error prevention and correction mechanisms (such as precinct counters for optical scan ballots) tend to reduce residual votes (Nichols and Strizek 1995; Knack and Kropf 2003a; Kimball, Owens, and Keeney 2004; Bullock and Hood 2002; Tomz and Van Houweling 2003) .
In addition, recent studies focus on ballot design features that tend to produce residual votes. For example, the occasional practice of listing candidates for the same office in multiple columns or on multiple pages produces higher rates of unrecorded votes (Sinclair et al. 2000; Jewett 2001; Herron and Sekhon 2003; Kimball, Owens, and Keeney 2004) . Another study identifies several ballot features associated with residual votes, overvotes and undervotes in gubernatorial elections (Kimball and Kropf 2005) .
A third research perspective focuses on equal protection issues, analyzing the relationship between residual votes and demographic variables such as ethnicity or age. For example, there is extensive evidence that residual votes are more common in precincts and counties with large populations of racial and ethnic minorities, low-income residents, less-educated citizens, or elderly voters (Walker 1966; Vanderleeuw and Engstrom 1987; Darcy and Schneider 1989; Sheffield and Hadley 1984; Nichols and Strizek 1995; Nichols 1998; Herron and Sekhon 2003; Knack and Kropf 2003a; Tomz and Van Houweling 2003; Sinclair and Alvarez 2004) .
Furthermore, there appears to be an interaction between demographic variables and some voting methods and ballot features. The association between socioeconomic measures and residual votes is weaker in places using equipment or ballot features that make it easier for voters to complete a valid ballot (Knack and Kropf 2003a; Tomz and Van Houweling 2003; Kimball, Owens, and Keeney 2004; Buchler, Jarvis and McNulty 2004; Kimball and Kropf 2005) . By the same token, the elevated rate of residual votes associated with confusing ballots and voting technology tends to fall disproportionately on precincts and counties with high concentrations of poor, elderly, or minority voters (Darcy and Schneider 1989; Nichols 1998; Kimball, Owens, and Keeney 2004; Herron and Sekhon 2003; Alvarez, Sinclair and Wilson 2004) .
Residual Votes and Ballot Measures
Most of the studies on residual votes are based on analyses of highly salient and competitive contests at the top of the ballot (such as presidential or gubernatorial elections),
where residual votes are less common. Since down-ballot contests (where most ballot measures reside) tend to receive less media scrutiny and campaign activity, ballot features may have a greater impact in those races by drawing the voter's attention away from those contests. The few studies that have examined down-ballot contests find significantly higher rates of residual votes than in top-of-the-ballot races (e.g., Magleby 1984; Nichols and Strizek 1995) . These studies also find voting technology and ballot effects that are much larger than effects found in top-ofthe-ballot contests (Darcy and Schneider 1989; Nichols and Strizek 1995; Nichols 1998 ; see also Sinclair and Alvarez 2004) . For example, fewer votes are cast for lengthy initiatives with complicated language (Magleby 1984; Bowler, Donovan and Happ 1992; Karp 1998 ).
Scholars also note that residual votes tend to be higher on ballot propositions when they are placed farther down the ballot or on the back side of a paper ballot (Magleby 1984; Bowler, Donovan and Happ 1992; Darcy and Schneider 1989 ; see also Sinclair and Alvarez 2004; Hamner and Traugott 2004) . Other studies note that residual vote rates for ballot propositions tend to be higher when lever voting machines are used (Mather 1964; Thomas 1968; Nichols and Strizek 1995; Nichols 1998 ). As we describe in more detail below, on ballots that display all contests at once (especially in the party column layout common in lever machines) it is a challenge to place ballot measures in a section where voters will notice them (Roth 1998 ).
Further, residual votes are more common on referenda proposed by the legislature than on citizen-proposed initiatives (Mueller 1969; Magleby 1984; Bowler, Donovan and Happ 1992 To measure the frequency of residual votes for ballot initiatives and for president in each county, we calculate the difference between the total number of ballots cast and the number of votes cast for a contest. We then measure that difference in votes as a percentage of total ballots cast for the dependent variable in the analyses that follow. The distribution of residual votes across counties is somewhat skewed, with outliers at the high end. In our sample of 1,999
counties, there were 872,117 residual votes for president. Residual vote percentages for presidential contests range from 0.02% to 20.6%, with a median of 1.2%, a mean of 1.7%, and a standard deviation of 1.8%. By comparison, residual votes were much more common on ballot issues. In the same sample of counties, there were 6,790,140 residual votes for the selected ballot issues. Residual vote percentages for ballot issues range from 0.3% to 76.1%, with a median of 7.6%, a mean of 11.5%, and a standard deviation of 10.2%. Residual vote percentages tend to be much higher and more varied for ballot issues than for president. More than 95% of the counties in our sample had residual vote rates less than 5% in the presidential contest. By comparison, almost 75% of the counties had residual vote rates greater than 5% for ballot issues.
To examine various factors that may influence residual votes, we estimate two multivariate models of residual votes, one for the presidential contest and one for ballot
propositions. In considering independent variables that may affect residual vote rates, we argue there are factors that predict intentional casting of residual votes and factors that predict unintentional casting of residual votes. A major focus of this paper is the unintended effects of voting technology on residual votes, especially for ballot propositions. We collected data on is that they give voters a chance to discover and correct potential mistakes (overvotes and undervotes). The central-count systems do not have such an error-correction feature. 4 Thus, we expect to find lower residual vote rates on precinct-count optical scan machines.
DRE machines can be divided into older and newer varieties. Older DREs (such as the Shouptronic 1242) were designed to mimic lever machines and present the entire full-faced ballot at once and typically use a push-button interface (Caltech/MIT Voting Project 2001) . The newer generation of DREs (such as the iVotronic and Accuvote-TS machines) typically use a touch-screen interface in which voters scroll through the offices and issues on the ballot, with only one or two contests appearing on the screen at one time.
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We create dummy variables for each of the different types of voting technology described above. The regression model excludes central-count optical scan as the comparison category since it was used in more counties than any other method. Since DRE voting machines and optical scan systems are replacing punch card ballots and lever machines, partly due to deficiencies in the latter systems and HAVA requirements, one would expect to find lower residual vote rates with the newer technologies. However, there is reason to believe that downballot contests, particularly ballot measures, may be overlooked by some voters using lever machines and older generation DREs with a full-face ballot. Earlier studies found lower participation rates in ballot initiatives when lever machines were used as compared to paper ballots (Mather 1964; Thomas 1968 ) and punch card ballots (Asher, Schussler, and Rosenfield 1982) .
The lever machine and the full-face DRE list all contests (and thus all of the voter's choices) at once, which may overwhelm some voters and cause them to end the voting session prematurely. Research in psychology indicates that people become paralyzed when offered too many choices (Schwartz 2004) . For example, a study of employer-based 401(k) plans found that fewer employees participated in the plans when more investment options were offered (Iyengar, Jiang and Huberman 2004) . Thus, listing all contests at once on a screen or ballot may cause more voters to quit before they have completed the ballot. In fact, it is easy for the voter to end the voting session before considering all contests on lever machines or full-face DREs, by simply pulling the main lever (Roth 1998) or pushing the "Vote" button that is always available to end the session (Herrnson et al. 2007) . A related problem is that many full-face ballots use a party column layout, a grid in which offices are listed in rows and candidates are listed in columns according to their party affiliation. This layout makes it easy for voters to locate all of the candidates from a particular party. However, ballot measures are nonpartisan and cannot be placed easily on the party column grid. Ballot measures tend to be placed above, below, or to the side of the party column grid on full-face ballots, often in locations where voters are less likely to notice them.
In contrast, scrolling DREs tend to spoon-feed choices to voters, listing one or two contests on the computer screen at a time and then asking the voter to scroll to the next screen to continue voting. Furthermore, several models of scrolling DREs force voters to scroll through every contest on the ballot before the option of ending the voting session is offered. Consistent with our suspicions, one usability study found that several voters failed to see the ballot initiatives on lever voting machines (Roth 1998) . Another study found that voters had more difficulty using full-face DREs than scrolling DREs (Herrnson et al. 2007 ). Thus, we expect to find higher residual vote rates for ballot propositions on lever machines and full-face DREs than other voting methods.
We also consider other ballot design issues as a source of unintentional residual votes.
One ballot issue involves whether a straight party feature contributes to increased residual votes. Kimball, Owens and Keeney (2004) found that the straight party punch reduces fewer residual votes for the presidential race. However, ballot propositions are non-partisan and thus not covered by the straight-party device, even though people may believe they have completed their ballot once they use the straight party feature (Nichols 1998: 110; Darcy and Schneider 1989: 360; Niemi and Herrnson 2003) . Thus, we hypothesize that residual votes on ballot issues are more common in states with the straight-party option. 6 We also measure the number of contests on the ballot before the proposition in each state. Since ballot fatigue is a common source of residual votes, we expect that residual votes for ballot measures will be higher in states with more contests appearing before the measures.
Another ballot feature is the method for marking the ballot on optical scan systems.
Some require voters to darken an oval, as in many standardized tests and government forms.
Other optical scan systems require voters to draw a line connecting the point and tail of an arrow, a method which does not mimic other common written tests or forms. Previous studies find higher rates of residual votes on ballots with the connect-the-arrow format (Bullock and Hood 2002; Kimball and Kropf 2005) , which we expect to find in this study.
We also include two ballot features specific to the presidential contest. Nevada is the only state which includes a "None of these candidates" choice in federal and statewide candidate elections, a potentially appealing choice for voters who might otherwise abstain from the contest.
In the 2004 presidential election in Nevada "None of these candidates" outpolled all third party candidates except Ralph Nader. Not surprisingly, Nevada has had one of the lowest residual vote rates in recent presidential elections (Kimball, Owens, and Keeney 2004 In terms of intentional residual votes, the campaign context plays a particularly important role. People are more likely to cast a vote in highly salient contests and more likely to abstain from boring contests. Some studies find that highly salient ballot initiatives boost voter turnout (Smith 2001; Lacey 2005) . Measurement of salience of ballot propositions has been a topic of debate in the literature, the concept being "the awareness and concern about the propositions" (Smith 2001: 701) . This awareness and concern is not just a product of media coverage, but also discussion among citizens about the proposition (Smith 2001) . Thus, some measure the salience of specific ballot issues by examining the news coverage that the proposition garners (Smith 2001; Lacey 2005) . Others measure the salience of the overall ballot proposition enterprise by counting the number of initiatives on the ballot in a given state for a particular election (Tolbert, Grummel, and Smith 2001; Tolbert and Smith 2005) .
To assess the impact of issue salience on residual votes, we opt for a measure of news coverage similar to the one used by Smith (2001) A second factor that may indicate whether citizens will take the time to vote on an issue is the manner in which the initiative reaches the ballot-whether a citizen proposal or a legislative-initiated proposition. Voters may have more information about citizen-initiated proposals because they require voter input in a signature gathering process before they reach the ballot (Bowler, Donovan and Happ 1992; Nichols 1998: 106; Magleby 1984 10 We expect higher rates of residual votes on propositions placed on the ballot by the legislature.
For the presidential contest, we attempt to create a similar measure of campaign salience.
We create a dummy variable to identify the "battleground" states in the presidential campaign.
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These are states where the presidential vote was close. Thus, voters are more likely to cast a vote for president since their vote is more likely to make a difference in those states. In addition, the bulk of the presidential campaign, in terms of advertising, candidate visits, and staff activity, took place in the relatively small number of battleground states. The disproportionate location of presidential campaign activity likely produced greater interest in the election among voters in battleground states. As a result, we expect lower rates of residual votes for president in the battleground states.
Finally, there is a set of control variables potentially explaining residual votes that are often associated with equal protection issues. Previous studies find that they tend to be significant predictors of residual votes. In addition, some of the demographic variables may exacerbate the potentially negative effects of ballot design and voting equipment (Darcy and Schneider 1989; Kimball and Kropf 2005 First, we find some very different effects of voting equipment on residual votes for president versus ballot initiatives. As expected, punch cards perform significantly worse than any other type of equipment in terms of residual votes for president. Holding other factors constant, the expected residual vote rate is 0.6% higher in counties using punch card ballots than in counties using centrally-counted optical scan ballots. This is a substantial effect considering that the average residual vote for president in 2004 was 1.7%. The results also suggest that residual votes on ballot initiatives are more common with punch cards than some other voting methods.
[ Table 1 here] 12 We have used other modeling techniques, such as negative binomial regression, and achieve similar results to those presented below. 13 A Hausman (1978) specification test finds no significant difference in the county coefficient estimates in the two models in Tables 1 and 2. However, when it comes to residual votes on ballot initiatives, even punch cards do not perform as badly as lever machines or full-face DREs. Lever machines stand out as a very poor voting technology at handling ballot measures. Residual vote rates on ballot propositions are a whopping 19 percentage points higher on lever machines than on central-count optical scan systems, holding other factors constant. The average residual vote rate on ballot issues in counties using lever machines in 2004 was 33 percent, compared to the national average of 11.5 percent. Lever voting machines act as a considerable barrier to voting on ballot propositions.
Our results also indicate that full-face DREs produce significantly higher residual vote rates on ballot propositions than other voting systems (4 percent higher than central-scan systems, other factors being equal). The relatively poor performance of full-face DREs on ballot propositions is expected, since full-face DREs were designed to mimic lever machines in ballot layout. It appears that some voters simply miss ballot initiatives on a large full-face DRE ballot.
[ Table 2 here]
There is evidence that other ballot design elements influence residual votes. Consistent with previous studies, we find that the connect-the-arrow ballot format produces significantly higher rates of residual votes for president and for ballot measures (although the effect on ballot initiatives is only marginally significant). More specifically, holding other factors constant, the residual vote rate for president was 0.5 percent higher in counties with the arrow method for completing the ballot. In addition, the error correction feature of precinct-count optical scanners seems to produce lower residual vote rates for president than the central-count method. As expected, residual votes for president were less common in Nevada (the only state offering a "None of these candidates" choice for president). However, the effects of rules for counting write-in votes and the straight-party option have the expected sign but fall short of statistical significance, suggesting that those features had little impact on residual votes in 2004.
We also find evidence that the campaign context influences residual votes for ballot
propositions. Issue salience tends to reduce the frequency of residual votes for ballot issues.
Residual votes on ballot propositions were less common in states with voluminous newspaper coverage of the proposition. In addition, the method of placing the proposition on the ballot has a substantial impact on residual votes. We observe substantially higher residual vote rates on measures placed on the ballot by the legislature, rather than by citizen petition. Furthermore, residual vote rates for initiatives tend to rise as more contests appear before them on the ballot, consistent with a ballot fatigue hypothesis.
Finally, demographic factors produce somewhat comparable results. Consistent with previous work, counties with more African Americans and low income voters see higher levels of residual ballots for both the presidency and ballot initiatives. Other studies suggest that the effect of county size on residual votes may be a proxy for unmeasured administrative features (Ansolabehere and Stewart 2005) . Consistent with these studies, we find that counties with a higher population tend to produce lower percentages of residual votes for the presidential contest and for ballot initiatives.
Case Study: The 2006 General Election in New Jersey
The huge impact of lever machines on residual votes for ballot initiatives is mitigated by the knowledge that lever machines will soon be replaced by other voting methods in the United
States. The apparent impact of full-face DREs, however, is more disturbing because there are no plans to replace them and some states, such as New York, have laws requiring a full-face ballot.
To compare full-face and scrolling DREs further, we provide a brief case study The New Jersey case allows us to examine residual votes in a setting where other state features (such as state laws, election regulations, and statewide campaigns) are constant. Table 3 presents a direct comparison of residual vote rates for the U.S. Senate race and for the three constitutional amendments on each of the two types of electronic voting machines. 14 The residual vote rate on each of the three constitutional amendments was almost five times higher on fullface DREs than on scrolling DREs. The U.S. Senate race was expensive and competitive and garnered a lot of media attention, which tends to mitigate the effects of voting equipment and ballot design on residual votes. Nevertheless, the residual vote rate in the Senate contest was still more than one percentage point higher on the full-face DREs than on the scrolling DREs. These 14 Multivariate analysis of precincts yields similar results. These results are available from the authors.
results support the conclusion that full-face DREs produce higher residual vote rates than scrolling DREs.
[ We examine the 2006 election results in New Jersey at the municipal level to uncover an interaction between voting equipment and the demographic profile of local communities. Figure   1 plots the residual vote rate for the first constitutional amendment for municipalities in New
Jersey with at least 50 voters. In municipalities using scrolling DREs (the triangles in Figure 1 ), residual vote rates are relatively low (less than 6% in each city) and unrelated to a municipality's poverty level (note that the regression line for those observations is flat). In contrast, the residual vote rate is considerably higher in municipalities using full-face DREs (the circles in Figure 1 ) and increases substantially as the level of poverty rises. Note how high the numbers go on the vertical axis: in some municipalities using full-face DREs more than half of the voters failed to cast a valid vote on the constitutional amendment. It again appears that full-face DREs tend to obscure ballot propositions, and the resulting increase in residual votes tends to fall disproportionately on poor communities.
Conclusion
Given the substantial debate that has developed about the educative effects of ballot propositions in the United States, it is important to study the quality of participation on these questions. Not unexpectedly, we find that residual votes are much higher on ballot propositions than they are in the presidential contest. .11
The dependent variable is the percentage of ballots cast that failed to record a valid vote for the contest. Cell entries are coefficient estimates. Robust standard errors are in parentheses. ***p < .01, ** p<.05, * p < .1, two-tailed 
